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energy absorbed into the organism, whether in the form of chemical energy in the food, or as light, heat, etc.1 It is equally beyond dispute that the total quantity of matter entering the organism is precisely balanced by the quantity of matter leaving the organism, exclusive of that which may have been used for growth of the organism, or lost by a diminution of its mass. We have then this firm basis to start from: that, viewed as a whole and from the outside, the organism is wholly subservient to the fundamental laws of physics. Its output of matter and energy is identical with the quantities supplied to it; it is in so far analogous to a steam-engine, or any other artefact machine.
After being reluctantly driven to the acceptance of this fact, vitalists were compelled to limit their theories of spiritual control to some abnormal interference with the usual course of redistribution within the organism, an interference which, while not affecting the quantity of energy, yet caused it to evolve in directions opposed to those determined by the laws of physics. They assumed that the " vital force" might co-operate with physical forces within the organism without affecting the energy output. This hypothesis, though destitute of any single fact to support it, is compatible with the conservation of energy, and is, therefore, much superior to the older forms of the vitalistic dogma. Analysis, however, shows us that it is contradictory to other equally fundamental physical laws.
A force is a name for the influence by which any portion of matter tends to alter the direction of motion of any other portion. If the exact distribution of matter and energy be known, then all the forces in operation are also known. That is to say, all mechanical forces are dependent for their existence solely on the immediate distribution of matter and energy; and if this distribution at any moment could be
1 Rubner, Die Gesetze des Energieverbmuchs bei der Erntihrung, 1902, Also Atwater, Reports of British Association, 1904.